ABSTRACT Port-site metastasis (PSM) is often encountered during laparoscopic surgery in patients with malignancy. We report a 45-year-old woman who presented with a single PSM from papillary adenocarcinoma after undergoing laparoscopic cholecystectomy for calculus cholecystitis. Post cholecystectomy, a diagnosis of chronic cholecystitis was confirmed on histopathology. The patient presented with a mass at the site of epigastric port 28 months after surgery. PSM was suspected on clinical examination, which was supported by findings on computed tomography and further confirmed by fine-needle aspiration cytology of the lump. The patient underwent surgical clearance of the mass, and histopathological examination proved the lesion to be papillary adenocarcinoma. The site of the primary tumour was not detected even after thorough examination. Based on the histopathology report following local surgical clearance, the patient was started on chemotherapy. This case is unusualbecause of the long delay prior to the presentation of PSM and the unknown primary malignancy.
I NTRO D U C TIO N
The advent of laparoscopic oncologic surgery has brought with it the enigmatic problem of port-site metastasis (PSM). PSM is extensively reported in the literature and has been encountered in almost all areas of laparoscopic oncologic surgery, videoassisted thoracoscopic surgery and robot-assisted oncologic surgery. (1) However, all reports of PSM have occurred following elective oncologic surgical procedures that were performed for the purposes of either staging or complete resection of tumours.
PSM has also been reported after laparoscopic cholecystectomy (LC) in patients with unsuspected gallbladder malignancy that was proven as malignancy only on histopathology. (2) We report the case of a 45-year-old woman with a single PSM from papillary adenocarcinoma, who presented 28 months after she had undergone LC for calculus cholecystitis. The primary malignancy remained elusive in our patient even after thorough investigation -there was no evidence of malignancy anywhere in the body, except for a peripancreatic lymph node that had no indication of malignancy. This gave rise to suspicion of hidden or occult malignancy, probably in the gallbladder or pancreas, and also created confusion regarding the institution of postoperative chemotherapy and the selection of appropriate chemotherapeutic agents for our patient.
To the best of our knowledge, only two patients with PSM without evidence of primary malignancy have been previously reported in the literature. In both these cases, the metastases occurred within 11 months of LC. (3) Our patient, who is only the third report of PSM without evidence of primary malignancy in the literature, was unique due to the long delay of 28 months prior to the presentation of PSM following LC.
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D I SCU S S IO N
The mechanism of metastases and the various factors favouring development of PSM have been discussed by various authors, (4, 5) with many studies also suggesting the possible reasons for finding PSM in patients undergoing oncologic surgeries. (4, 5) Laparoscopic surgeries are associated with several desirable advantages such as better tumour staging, lesser pain, quicker recovery and shorter hospitalisation, rendering them a widely adopted option for patients with intra-abdominal malignancies. (6) However, the occurrence of PSM in patients following laparoscopic procedures is a shortcoming that threatens to negate all its advantages. The exact incidence of PSM is difficult to ascertain, as it requires the exact number of not only the laparoscopic surgeries performed but also PSM developed in any given population. (1) That being the case, the reported incidence of PSM in the literature varies from 0.71% (7) to 21%. (8) PSM is even known to occur in patients undergoing staging or diagnostic laparoscopy where no tumour has been handled. (9) Although the exact mechanism of metastasis is unknown, it appears to be multifactorial in nature. One unlikely factor that has been suggested is haematogenous spread. (4) Direct implantation of the tumour cells is likely to be another major contributory factor of PSM, as tumour contamination on operating instruments has been reported. (9) Such cells might, in turn, contaminate the trocar site, leading to the subsequent development of PSM.
Although PSM can occur at any of the port sites, the operating port is more commonly involved. (10) This may be attributed to the fact that the operating port encounters higher contamination by tumour cells when compared to the assistant's ports. Injury to the peritoneum and abdominal wall at the trocar sites, with the presence of blood clots and injured tissue, have also been shown to increase the likelihood of tumour implantation due to the presence of fibrin that may trap the tumour cells.
As laparoscopy is usually performed in the presence of pneumoperitoneum, the type of gas used, the pressure and duration of surgery might influence tumour seeding. Although an intact peritoneum is resistant to the implantation of tumour cells, an injury, as produced by the introduction of a trocar, increases the chances of tumor seeding. Also, carbon dioxide has been shown to irritate the peritoneum, causing inflammatory changes and acidosis, along with impaired macrophage 
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function, which favours the implantation of tumour cells. (8) According to Wu et al, carbon dioxide pneumoperitoneum at 10 mmHg increases wound implantation in cases of intraoperative tumour spillage. (5) Such difficulties can be addressed to a certain extent by using inert gases such as helium for creating the pneumoperitoneum or by performing a gasless laparoscopy. (9) Surgical technique also determines the incidence of PSM following laparoscopic oncosurgery, which is associated with the surgeon's learning curve. Tumour handling and manipulation increases the chances of metastasis in both open and minimally invasive surgeries. (11) The incidence of PSM following minimally invasive surgery has been found to decrease with increased experience of the surgeon. (12) These findings re-emphasise that, to reduce the chances of tumour spillage, the basic oncologic surgery principles of avoiding manipulation and handling of the tumour should be followed in laparoscopic surgery as well.
The aerosolisation of tumour cells and subsequent contamination of the port sites have been reported. (13) However, an extremely high volume of cells is required for metastases to occur by this route. (14) The chimney effect, due to the presence of leaks around the trocar, has also been postulated as a cause of PSM, (14) although this remains unclear. A possible reason might be the aerosolisation of the free floating malignant cells in the peritoneum, or due to fluid.
Several techniques have been proposed to decrease the chances of PSM, (15) although with variable results. Some aim to decrease the inoculation of malignant cells by physical methods such as using an endobag while delivering the specimen, excision of the port site, use of helium insuffulation or gasless laparoscopy, and avoiding manipulation of the tumour. Povidone iodine when injected intraperitoneally has been shown to have tumoricidal activity. (16) The use of topical intraperitoneal cytotoxic drugs has also been recommended. (16) However, a study done by Tai et al that used topical oxaliplatin application in a rat injected with viable rat colon carcinoma cells found no statistically significant differences PSM rates of the treated and untreated layers of the abdominal wall. (17) In view of the current literature, the best approach to limit The only finding in our patient was a single peripancreatic lymph node that showed no conclusive evidence of any pathology on CT-guided aspiration. The primary malignancy remained elusive even after thorough investigation. As mentioned earlier, the most probable mechanism of metastasis could be the settling down of free circulating malignant cells from an unknown primary malignancy in the raw area created by the laparoscopic instruments via one of the many possible implantation routes, such as haematological, lymphatic or direct route.
Surgeons opting for laparoscopic procedures should remain aware of the possibility of PSM presenting after a latency period ranging from a few months to three to four years. While many factors may be responsible for the development of PSM following laparoscopic surgeries, the most common is intraoperative spillage. The best treatment option for these patients is still debatable. We suggest that patients undergoing laparoscopic surgeries be followed up for extended durations to enable early detection of PSMs in case they do develop.
